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Physics
1. (a)

Vector X of the form a4 + B

X=aA+ B
=al+j-2k)+pGE-7+k)

X=1(a+B) +j(a —B) + k(-2a + B)

A vector X is perpendicular to C ,i.e., X-C= 0
[i(a +B) +j(a—PB)
+h(=2a+p)]-[21— 3] +4k) =0

or2(a+p)—-3@—-p)+4(-2a+p)=0

or 2a+ 28 —-3a+38—-8a+46=0

or —9¢+9B8=0o0ra=p
a 1

or E=Iora:ﬁ =1:1

2. (d)

The combination of three charges in series
1 1 1 1

C 3 6 6
The charge of this circuit
q=CV=15x120
q = 180uC
The potential difference across the 3u F
q=CV
q 180

V=t=""=60V
R

3. (@
IceR = v G = 120 10
R P (Y1
R = 119900
To convert a galvanometer into a voltmeter, high resistance should connect in series.
4. (b)
For an open pipe, the frequency

—V=>5100— 340
f_zl T 2xl

,__ 340 2 1
= = = =
5100 x 2 30x2 30
10010

=3 "3 ™

5. (b)

A
A o— NO . ,)OH ¥
‘ A [
s — WD

By absorption laws

Y=A+A-B
or Y=(A-B)+A=A-B+1)=4A-1=4
6. (d)

We know that AU = nC,AT
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AT = (T, —Ty)
T, =0°C=273K
T, =100°C=373K
n = 1 (monoatomic gas)

3
where R =832 mol™ K™! = 1 X 2R x (373 - 273)

3
=1><§><8.32><100:3><8.32><50

= 1248 K
or =1.25% 103 ]

7. (¢)
Energy required to removed electron in the (n = 2) stage
The energy of the photon
R(1 1) 136V(1 1)
= N — i _——
12 n2 17 %
=13.6 v( _ )—136 v =208y
= 13.6e 7 ) = 136eVxo=——e
= 10.2eV
8. (@@
We know that
The parallel plate capacitor C = %

When d (distance between two parallel plate) increase, then C will be decrease + Q = CV where Q = constant
~ The voltage across the capacitor increases.

9. (b)

We know that

Kinetic energy K = %mu2 where u = % = wacos wt

1
So, K = Emwzazcos2 wt

Hence, kinetic energy varies periodically with double the frequency of SHM. So, when a particle executing SHM
oscillates with a frequency v, then the kinetic energy of particle changes periodically with a frequency of 2v.
10. (¢)
(a)
Energy [ML2 T—?]
Frequency  [T71]
= [ML? T™1]

Planck's constant

Angular momentum = Moment of inertia
X Angular velocity
=[ML?] x [T~1] = [ML? T ]

(b)

Impulse = Force X Time
= [MLT2][T] = [MLT™ 1]
and linear momentum = Mass X Velocity
= M][LT] = [MLTY]

(©)

Moment of inertia = Mass X ( Distance )?

= [ML?]

and moment of force = Force X Distance
[MLT2][L] = [ML2 T~?]
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(d) Energy = [ML? T~2] and torque = [ML2 T~2]
So, (¢) option has different dimensions.

11. (a)

For vertically moment
(for hy )

or

. 1,
hy = usin0t; — E‘gtl

1
o h1+7gt12
1™ usin®

. 1,
h, = usin0t, — Egtz

h, + %gtﬁ

t
2 usin 6
or
Divide Eq. (i) by Eq. (if)
t, h+ %gtlz/usin ]

tr

h, + %gtzz/usin 0

g
= Mty —hoty = 5 (0 = t6)

The time of flight of the ball

2usin8 2
T= uzn = (usin®) [from Eq. ()]

1
_2|h+5gtf

2[h, t2
g ty tilg 2

hyt,t? — hitit, + hytit, — hyt3
ty (hyty; — hyty)
hits — hyt?

B <h1t2 - h2t1>
12. (¢)
Stokes established that if a sphere of radius a moves with velocity v through a fluid of viscosity 71, the viscous force
opposing the motion of the sphere is F = 6mnav
13. (d)
Given, 305X — 25X = 100°C
( ~ X is the new unit of temperature)

(305 — 25)X = 100°C = 280X = 100°C

~1°C=2.8X
The specific heat capacity of water

— 420032 _ 4900 x IOUk
B kg'C kg X 2.8X
— 1500 ] /kg"X

=15x 103 kg™1x1!
14. (a)
For the cyclic process
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jol A

P1“"

P2l--

I |

1 l

1 | L
Va TR

Heat absorbed = Work done

1
= Area = > (Ap) x AV

1
= E(P1 —p2) X (V1 = V)

1
== —p2)(V1 = V)

2
15. (¢)
float with 40% above the water surface
16. (b)
We know that

mqi—m,
mi+m,
So, resultant external force,
F = (my + my)acu

m; — mo\2
=(m1+m2)><<#) X g

2
Acceleration, acy = ( ) X g(-my >my)

my +m,
(my — mz)z %
my +my) 9
17. (a)

If the same wedge is made rough then time taken by it to come down becomes n times more.
The coefficient of friction

s
Q}_d"

18. (¢)
Strain = a - AT
Stress Y oc AT
where L = length of the rod
a = coefficient of linear thermal expansion
Y = Young's modulus of its material
So, the longitudinal stress developed in the rod is directly proportional to A—YT.
19. (d)
AB

In A A0Bsin 2 = 28
2 AO
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| e

(+A0 =71)
6 7]
AB = AOsinE = AB = rsinz

AC = AB + BC (~ AB = B(C)
0 0

= rsin—+ rsin—
2 2

AC = 2rsi o
= rsm2

So, the magnitude of the corresponding linear displacement will be 2rsin§

20. (©)
—l— I

l

Wi w

Wi =Wk

P —1 e e =

!

Wy W-FB

1
W — Fy =Wl(1——)
p
where p = specific gravity
1
W (1 - [_)) = W1 lz

(1 - 1) = M;;llz [from Eq.(i)]

(1 1) _ Wil
~ W;h

21. (o)
Let, thickness of layer be x
So, volume VV = Area X x
V=AXx
x=V/A
% %

2T=Z:>T:ﬂ

T
and AP =—
r

We know that F = AP X A

()
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T

=—XA
r
(v x=2r)

T
F=——XA(fromEQ.1)
4
(za)
FxV
242
where F = 16 x 10° dyne, V = 0.04 cm?,
16 x 10° x 0.04

2 X 202
_8x105><4_8><105><4

T 202x100 400 x 100
=8x10% x 10~* = 80 dyne /cm
= 80 dyne cm™?

22. (d)

Given, r = 0.05 nm = 0.05 x 10™° m
n = 101 revolutions

e=1.6x10"1C
We know that

The magnetic moment M = Ai
M = nr? X ne
M = 3.14 x (0.05 x 107°)? x 10'® x 1.6 x 10~1°
M = 0.1256 x 10718 x 106 x 107*°
or M = 1.26 X 10723 Am?
23. (¢)
We know that T = NBAwsin wt where N = number of loops = 1

A=20cm? =

I
B= % newton/amp-m

A = ma? metre ?
1
L T= % (ma?®)wsin wt
el
=—, - wsinw
24. (d)
Focal length of a convex lens by displacement method Focal length of the convex lens
a? — b?
= 4a
where a = distance between the image and object and b = distance between two positions of lens
Fact The distance between the two points should be greater than four time the focal length of the convex lens, i.e., d >
4f.
So, the maximum possible focal length of this convex lens is %.
25. (a)
The given
A=a(i+2j+3k)
B = a(i— 2j + 6k)
AB = 0B - 0A
=a(l—2j+6k) —a(+ 2j+3k)
AB = a(—4j + 3k)
Work done = g (L) k- AB (along to Z-axis)
280
= 4 (32 )k a(-45 + 3k = 21
~ 9\2¢, a(=4 )= 2¢,
(«i-i=j-j=k-k=1andi-j=j-k=k-1=0)
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26. (a)
We know that Intensity of magnetisation
M
I =—
4
[where M = magnetic moment, V = volume]
So

12 1
M=1IV=50x10* X — X ———
100~ (100)2

=60 X% 10* x 107 = 0.6Am?
27. (b)
We know that

1
Shth =u+za(2n— 1)

1 5
Sgrd=0+§a(2x3—1)=za(forn:35)

1 7
S4th=0+§a(2><4—1)=§a(forn=4s)

So, the percentage increase

Sath — S
— 4th 3rd % 100
S3rd
7 a-— 2 a
=2 _ 2 %100
5
ja
2a
= - X100 = 2 X 20 = 40%
7(1
28. (b)
Given, Kinetic energy = E
Mass =m
Magnetic field = B
Charge = gq
We know that
F = quBsin6

(motion of a charged particle in a uniform magnetic field)
If

6 =90°
Then
F = qvB
We know that also (centripetal force)
mv?
F =
r
From Egs. (i) and (ii), we get
B_mv2 _mv "E—l . |2E
qub = 'T_qB “E=omvtv= —
2
3 m | _ V2Em
~ gB ~ qB
29. (a)
We know that The potential energy of the satellite
GMem .
U=——...... 1)
Re
The kinetic energy of the satellite
1GMem ..
K=-——........ (ii)

2 R,




WEST BENGAL JEE PY
r — ?

- edu

The total energy

GM,m 1GM,m
E=U+K=- =

R, 2 R,
1GMgm
- 2 R,
GM,m
2E = — =>-2E=U
Rg
So,
PE = —2(TE)
PE = —2F
30. (d)
Thermal radiation is the heat waves travel along straight lines with the speed of light.
31. (d)
The band gap of 5 eV corresponds to that of an insulator.
32. (¢)

We know that total kinetic energy of a body rolling without slipping
Ktotal = Krot + Ktrans
For solid spherical ball,

2
1= ngZ (along to diameter)

and v = Rw, where R is radius of spherical ball

So,
1/2 1
Kiotal = 5<§mR2) w? + EmRZw2
7
— RZ 2
TR
K= Emvz

Potential energy = Kinetic energy
— 7 2
mgh = o mv

For vertical projection,
vZ=u?+2gh’'
10 5
7gh=0+2gh’=>h’ =7h
33. (d)
We know that The maximum intensities

Imax = (VI +13) oo (i)

The minimum intensities

Iin = (VG = VT3) ooven (ii)

So, the ratio of the maximum and minimum of intensities is

s _ (1 +15)°
min (T =)’
Imax _ (\/E + \/7)2

Imin B (\/E - \/7)2

_<3\/7>2
“\vT

_9_ .
=7 =91

34. (b)
Iinitial = 01
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Iﬁnal = ﬁ = 002 A

So, change in [ = 0.02 A = 20 mA
35. (a)
nh
2an]
where n and 27 dimensionless quantity
So,
[h] = [mvr]

w-[2)-

_ [mwr] _ [mor][v]
- F/v] [F]
2
= % = [r?] = Area
r
36. (b)

Ip is in p amp, I is in m amp and Vg in volt.
37. (¢)

t
Y = 4cos? (E) - sin(1000t)

t
= 2 X 2cos? (E) - sin(1000¢t)

= 2(1 + cos t)sin(1000¢t)
Given, = 2sin(1000¢) + 2cost - sin(1000¢)
= 2sin(1000t) + 2sin(1000¢t) - cost
= 2sin(1000¢t) + sin(1000t + t)
+sin(1000t — t)
= 2sinA - cos B = sin(4 + B) + sin(A — B)]
= 2sin(1000¢t) + sin(1001¢t) + sin(999¢t)
So,n=3
38. (d)

Assuming temperature of the body and cubica box is same initially, i.e., T and finally it becomes T /2.

Because, temperature of body and surrounding remains same.

Hence, no net loss of radiation occur through the body. This total energy remains constant.

39. (c)

Let, the charge on the inner shell be g’ The total charge will be zero

So,

kq' k

q +_q=
L£] T
,=_KQ/7"2
1 K/

0

........................

Total emf of the cell = 3E — E = 2E
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Total internal resistance = 4r

~ Total resistance of the circuit = 4r + R

. . .V
So, the current in the external circuit ( i = E)

2E

T4 +R

41. (a)

We know that

Relation between temperature gradient (T'G) and thermal conductivity ( K )
So,

do _ KAde—- KA % (TG

dt dx (TG)

TGoc1<d9— t t)
K dt_ constan

or
Kocl
T

K L i

1%T @)

Kémémmnao

From the Eqgs. (i) and (ii), we get

Ky 1/t

K, 1/t,
Ki K, =ty:t4
42. (b)
Isotope of the original nucleus is produced.
43. (¢)
By Doppler's Effect
When observer is moving with velocity v, towards a source at rest then approach frequency

v+ vy
NApproach =N ( v )

where N = 850 Hz, v = 340 ms™ 1, v, = 72kmh™?

20 ms-! = 850 (340 + 20)
= m = _
° 340
Similarly, when observer is moving away from source, then

v — 1 340 — 20
NSeparation = N( v ) =850 (—>

340
The different of the two frequency,

NApproach —N Separation

_ 850 (360) 850 (320)
" 340 340
850 850

=—X
340 8.5

44. (¢)
E, = 100keV
Ex = 100eV to 100keV
Ey, = 2.48eV
So, we can say that
E, > Ex > E,
45. (a)
The intermediate image formed by the objective of a compound microscope is real, inverted and magnified.
46. (c)
Let, the final velocity be v
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So, angular momentum will remain conserved along point of contact

By conservation of angular momentum

Angular momentum will remain conserved along point of contact
lw = constant

2 v
mv0r=mvr+§mr X w ( w =—)
T

2
mvger = mvr + —-—mr (—)

5 r
Vog=V+ gv
7 5

Vo = gv >V = 7170
47. (¢)
de-Broglie wavelength A = \/;:n_K
The kinetic energy of the electron

1 h? .
Kelectron = % . /1—2 ......... (1)
where h = Planck constant
A = wavelength
The photon energy
h .

Ephoton = 76 .......... (ii)
From Egs. (ii) and (i), we get
Ephoton _ hc/A _ hc - 22 X 2m
Kelectron B hZ/Zm - AZ - h%- 2
where m = 0.5MeV = 5 x 10°eV
i =50 x 103 v—zm'lc
Ac T

_2m _ 2x5x10° ( A h)

“hiae T sox100 \"MTa

=20:1
48. (d)

By Snell's law,

usini = constant

usini = (u — mAp)sinr;
where u = 1.5,i = 30°,r = 90°,Au = 0.015
1.5s5in30° = (1.5 — m x 0.15)sin 90°

3 1
Exzz(ls—mx0.015)x1
3 3 15m
42 1000
15 —(3 3)><1ooo
m=\2"12
15m =73 %1000 = m = > » 1999
m= m=2""15
_3ooo:> _ 5
m= 60 m =
49. (d)

We know that
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spaveml Rt
........... i
el 98
"1'3 °§ 2
A6 | ‘
—— (sin 6; + sin 92)]
Ho L . .
=2|-—X—=X(sin90° + sin 30°
i =75 < )
i 2
<o (143)
=2[—=x—=x%x(1+=
4T 43 2
] 2 3 i
=2 &x—lx—] _ V3l
4t /3 2 2nd
50. (b)
10Q,2Q and 1Q are in parallel
El= 1V

Fa ZVI:_—]

e | 0
So, the required internal resistance

1 1 1 1
_— =t — 4 —
ror T, T3
1 1 N 1 N 1
ro1 2 1
1 2+4+1+2 2 3
[ R
r 2 | -

The potential difference between points P and Q
E, E, Es 1 2 3
Ly248 1,2,2

E. _h T 1n :1+2+1
2+2+6

2 D2 5 ooy
5/2  5/2 577
51. (a)
Path difference = (nr — 2r)
Vi/a - "«Q-I:'a..
il S
— = i
= (m — 2)I = nA( where f = frequency )
v=fXxA1

v
So. muliples ntegral = -]

52. (a)
By Archimedes' Principle
F=vpyg = wi—wy)g=vpyg
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Let, the total volume be v and first metal weight be x
wy —wy = (V1 +v2)py
Wi — W3 = V1py + V2py
(x N w; — X ) m
Wi — Wy =\|—p p ('-'U:—>
! 2 pr " P2 v p
_ Xp2pw + Wy — X)pypy
P1P2
W1P1P2 — W2P1P2 = XP2Pw + W1PwP1 — XPwP1

x(p2 — p1)pw = p1lwi(p2 — pw) — wzp,]

x=—P w1 (p2 — pw) — wp3]
pw (P2 — p1)

53. (b)

my s, At + m,s,At = Work done
mqS1At + mys,At = Pity

where m; = 0.5 kg

Specific heat s; = 4200 J/kg — K

At = Aty = At, = 3K
Pi=P,=10W

t;=15%x60=900s

s, = Specific heat capacity of container
0.5x 4200 X (3 —0) +mys, X (3—0)

Wi — Wy

=10Xx 15 x 60
2100 X 3 + mys, X 3 = 9000
9000 — 6300
myS;=—————
3
myS, = 900

Similarly, in case of oil
mqSoAt + m,s,At = Pyt,
where s, = specific heat capacity of oil
Pi=P,=10W
2XSsyX2+900x2=10x20x60
4s, + 1800 = 12000
4s, = 12000 — 1800

10200
So = T = 2550
=255x10% kg™t K™?!
54. (d)
For the best first condition, f; = 10cmu = —30 cm then, % E= % - (D) == % + %
1

1 1 1 30 15
—_—_,——— = — =
v 10 30 " 2
For the second condition, when concave lens is placed, (where F = focal length of combination)

1 1 1 60
S — = — —:F:—:2

F 60 30 3~ 20em

The magnitude of focal length of concave lens,
1 1 N 1 1 1 N 1

_——= — —_ — = — J—

Ffi f 20 10 f,

f2 = —20 (negative sign for concave lens)
55.(b)

We know that

1
K =-lw?
Zw

where

K = Kinetic energy

[ = moment of inertia
w = angular speed
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So,

»—*él|"‘

1
T

1 1
1 V1 V2

(1)1:(1)2:(1)3 =

-

I3
=+/2:42:1

-3

=

56. (a)
We know that

Internal energy, U = @ = % (a't + %ﬁtz)
Differentiate with respect to t

v _SR
dt_Z[a Bt]
But, dQ = nC,dT
o _ C xdT:>'2 —7R>< + ft
dat Pt TP TR [ + Bt]
= R + [t
= 2r(a pt)
pV =nRT

v nRT nR( p 1,8t2)
or V=——=—\at+ =
p p 2

X—nR( t+1 t2>
= oA\t tgh
V= " + fpt
= (@t )
and acceleration = = X B

pA

So, the rate of increase in internal energy is 3 R(a + fBt) and the piston moves upwards with constant acceleration.
57. (a,c)
Loss in potential energy = gain in kinetic energy

A 9

sin @

|

—— =205 § —>
C™ v

: 1,
= mgisme =Ela)

So,

w X Vsin @
and

v X Vsin @

1
(v =507

The speed of end B is proportional to vsin 8 and
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L
U :mgh—mgz(l—sine) (rTt—1Ir)

9 ml?
= bl = —_— x
mg > cos 3 a
a < cos @
The anyular auteleraturi is proportional to oos 9
58. (a,d)

There is no significant time delay between the absorption of a suitable radiation and the emission of electrons and the

maximum kinetic energy of electrons does not depend on the intensity of radiation.
So, (a) and (d) are correct options.
59. (b,c,d)
We know that
C = KegA = A
Y7 2d " 2d

€A
and Ceq =7(K+ 1)

Co
Coq = > (K+1)
G _G_K
Q G 1
o K
() N 1
KQ Q
G =gy e =y
So,
o E K
E=——> -1 = ﬁ X il
SoK E2 () 1
K, K 1
= & X —2 = — X —
QR K 1 K
=1:1
So, (b), (c) and (d) are correct options.
60. (c,d)
Neither electrons nor protons will go through the slit irrespective of their speed.
@
—1—> ? $ Eq $qvB
Eq ‘quB — > a

And electrons will always be deflected upwards irrespective of their speed.
So, (c) and (d) are correct options.

CHEMISTRY

61. (d)
In 1885, Balmer for the first time showed that the wave numbers of spectral lines present in the visible region in
hydrogen spectrum are given by.

1 1
7(cm™1) = 109677 (— - —)

(22 n2
Here, n = 3,4,5, ...

Thus, Balmer spectrum of hydrogen was discovered first and it lies in the visible region.
62. (b)

Atomic number of Cu is 29 .

Thus, its electronic configuration can be written as

Cu,q = 1s2,252,2p°%,3s2,3p%,3d10, 45!

(Since, fully filled orbitals are more stable, so one electron from 4s orbital transfers into 3d orbital.)
The electronic configuration of neon is

Ne,o = 1s2,2s2,2p°




f ’%? WEST BENGAL JEE PY
(GP WB JEE 2014 . 2 g Qs

- edu

Thus, using inert gas, the configuration of Cu can also be represented as
Cuye = [Ne]3s?,3p%,3d10, 451

63. (¢)

According to de-Broglie, wavelength, 1 = %

Given, m = 100 g,v = 100 cm s~ !

and
h=66x10"3*]—s
=6.6 X107 %7erg—s
On substituting values, we get
6.6 x 10727

~ 100 x 100
64. (c)
Ideal gas equation is

nRT
pV =nRT 0rV=7+C

=6.6% 10731 cm

or V= %T +0
(for 1 mol )
When V vs T is plotted, a straight line is obtained, slope of which is given by R/p. Thus,
R

S1 =—=X==

ope > >

R =2XLatmmol ! K1

65. (b)

=<

According to Graham's law of diffusion, Rate of diffusion, r «

=l

[Here, M = molecular mass,
V = volume and t = time ]

Thus, for H, gas,
200 1

30 2
For O, gas,
50 1

t 32
From Egs. (i) and (ii), we get

200xt  v32

30x50 2
V16 x 30 x 50

200
_ 4 x30

= 30 min

4

The longest chain contains 7C-atom, word is hept and suffix -ene is addec bond along with its position. Since, groups
are also present at 5 and 6 the correct [IUPAC name of the co 5,6-dimethylhept-2-ene.

67. (d)

(Here, Me means methyl group) Thus, the correct set of reagents is NaNH, /CH;1; HgSO, / dil H,SO,.
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Me—= + NaNH, —f->Me—==C—Na
CH;l
H OH HgSO c—C
| | !dilgstqoa M- Hs
Me—C=C—CH3 (addition of

water)
Tautomerisation

Me—CHz——ﬁ——CHg or Me—\ /Me
0

0
68. (b)

n=f=1
. H
:<120° H><1°9'50 N};s"}

# H
H — C — H bond angle is about 120°, when C is bonded through a double bond but in case of CH,, the H— C — H
bond angle is only 109°28'. Cyclic compounds have a H — C — H bond angle greater than 109°28" due to hindrance.
Thus, the correct order of H — C — H bond angle
69. (a)
When a positron is emitted, a proton is converted into neutron and neutrino. Thus, the number of protons and hence
the atomic number decreases by one unit.

H - n + +1 %+ v
Proton Neutron Positron Neutrino

70.(c)

During the B-emission, a neutron gets converted into a proton along with the formation of antineutrino and
electron.

o'~ HY + —e®+ ¥ +y-ray

Proton B Anti
particle neutrino

71. (a)

Higher the value of a, more will be the tendency to get liquefy. Since, value of a is highest for P; thus, P is the most
liquefiable gas among the given.

72. (d)

Resonating structures involve movement of electrons, but they do not involve movement of atom or group of atoms.

(O (0] OJv0
Me Me
I 1 11
()(])\i
M 3
Z
e\ Me
I

Thus, structure IV is not a resonating structure of others.
73.(a)

Symmetrical molecules and symmetrical trans-alkene have a net dipole moment zero. CH,Cl, is not a
symmetrical molecule, thus it will have a permanent dipole.
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H = Cl Cl

K1 \ >\, {‘H

H>< ZNG!
H2 Mg

cl H

Symmetrical

+ — L=
H1THo= U= Bg=0 trans-alkene

Mz and pg > W, and py

Thus, ppe %0 Hper = 0
H3
Cc
Cl
K TE
Cl Ha 114Gl Hnet =0
HitH2 = Mg+ py
“ Hner=0
74.(c)

The length of carbon-carbon single bond is always greater than that of the carbon-carbon double bond.

In ITI, positive charge is not in conjugation of double bond, so the bond does not acquire a double bond
character. However, chances of acquiring double bond character (of the indicated bond) is much more in I
than that in case of II.

Thus, the correct order of decreasing bond length is

+T\)k> +)Tl\+>+/lk

i |
(No double bond (Both the positive (Readily iro
character) charge hm;p:s equal doublcagnud
tendency to impart character)
double bend character)
75. (b)

Emission of a positron results in the conversion of a proton into neutron, along with the release of neutrino. Thus, the

number of protons decreases and of neutron increases, i.e., n/p ratio increases and the nuclei becomes stable.
1

%H - Il\Ieutron n+ ;’-ositron eO t+v

Proton

76. (b)

3,Ge’® and 3,Se’® have the same mass number but different atomic number, so they are isobars.

Number of neutrons,

in

14Si30=30-14 =16

in

16532:32_16:16

Because of the presence of same number of neutrons, 1,Si3° and ;¢ S32 are called isotones.

77. (¢)

Let, the unknown radioactive substance be ,AY.

xAY + 6C12 N 98Cf246 + Onl

On comparing atomic numbers, we get

x+6=98+0

x=98—-6=92
On comparing mass numbers, we get
y+12=246+1

y =247 —-12
=235
Since, uranium has the atomic number 92 , thus, the given unknown substance was g, U235,
78. (¢)

Given, rate = k[HT]"
Initial pH = 3 so [H*] = 1 x 1073, initial rate = r;
Final pH = 1so [H*] =1 x 1071,
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Final rate = r, = 1007

On substituting values, we get
r = k[1x 1073]"
r, = 100r; = k[1071]"

Dividing egs (i) by (ii),

rn_ [1x1073]"
1007, |1 x 1071

1 [1072]" 179t 19"
= = =
100 1 [100] [100]
n=1

Thus, the reaction is of first order.
79. (¢)
Given,

AH = —400 k] mol~?!

AS = —20 k] mol~t K~

Gibbs Helmbholtz equation is

AG = AH — TAS

For a reaction to be spontaneous, AG must be less than 0 , i.e., negative.

0> AH — TAS
_TAS < AH
fo_bH _—400
=AS T =20 T
80. (d)

O}
Howmnl2 /’3§‘:L 2 — R, 3 — R configuration, so it is a chiral compound.
3 ZA'“\'H
01

1 /1.’?
OH} s
B Ay N ! . .
3" 2-R, 3-S configuration, i.e., it has plane of symmetry or in other words, rotation of half part is

37 & o 1
H &

]OH

cancelled by the other half, so it is not a chiral compound.

S

9

wril[f]]

S
4\ 2 — S,3 — S configuration, so it is also a chiral compound.

2

O o
.y

81. (¢)
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In reaction M, there is only an intermediate step, so it is a fast reaction. Further, in reaction M energy of product is
much lesser than that of the reactant, as compared to as shown in reaction N. Thus, reaction M is faster and more
exothermic than reaction N.

82. (¢)

Aldehydes lacking @ — H atom, undergo Cannizzaro reaction if treated with concentrated alkali ( NaOH ), i.e., one
mole of the aldehyde is reduced to alcohol and other mole is oxidised to salt of acid. Thus, the given aldehyde
(glyoxal) undergoes intramolecular Cannizzaro reaction, i.e., its half part is oxidised and half is reduced.

/Reduced part
CHO 1.NaOH CH?OH H+ CIIZOH
|  — —
CHO - COONa CO,H
Oxidised part

83. (b)
If Cl, is passed through hot aqueous NaOH , it results in the formation of sodium chloride and sodium chlorate as
6NaOH + 3Cl, — 5NaCl + NaClO5; + 3H,0
Hot
In NaCl, let oxidation state of Cl be x.
+1+x=00r x =-1
In NaClOg, let oxidation state of Cl be y.
+14+y+(-2)3=0

y—5=0
& y=+45
Thus, the obtained compounds have Cl in -1 and +5 oxidation states.

84. (a)
'10 VH,0, "means 1 L of this solution wim produce 10 LO, at STP.
2H,0, — 2H,0+ 0O,
68 g 22.4 L atSTP
« 22.4 L of O, is obtained from H,0, = 68 g
~ 10 L of O, will be obtained from

68

~ 1000 mL of the given solution contains 30.36 g H,0, and 100 mL of the given solution contains

30.36 x 100 3030000
1000 o 8H2R

Thus, % strength of H,0, is 3.03(= 3).

85. (b)

Entropy of vaporisation (AS)

_enthalpy of vaporisation (AH)

boiling point ( in K)
Given, AH = 24.64 k] mol~! and boiling point = 35 + 273 = 308 K
_ 24.64 X 103 J mol™1

308 K
= 80JK~! mol™!
86. (a)
Given,
C+0, = COyAH° = —x K] ... ..... ()

2CO0 + 0, — 2C0,; AH° = —y K] ... ... (ii)
Required equation is
1
C +EOZ — CO,AH; =?
On reversing eq. (i1), we get
2C0, — 2CO + 04; AHS = +y K].....(ii1)
Dividing eq. (iii) by 2 gives
€O, — €O +3 04 AHS = +2 KJ.....(iv)
On adding eq. (i) and (iv), we get (required equation)
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c+202—>co AH; = AH® + AHS

y
= (—x + E) k]
_y—2x
= > k]
87. (a)
. + _
O<PP]13 _
‘ }——PPh3
H <\
: CHB—-—O
PPhy
_— 0
88. (a) '

Only carboxylic acids and their derivatives like anhydride are capable to give effervescence with aqueous NaHCO5
solution, because they are more acidic as compared to H, CO5 (carbonic acid).
IICH3;COOH +NaHCO3
— CH3COONa + H,0 + CO,
I(CH5C0),0 +2NaHCO;
— 2CH3COONa + H,0 + CO,
89. (¢)
The molecular formula of ethane is C,Hg. To get its fourth homologue, we have to add 4 x CH, = C4Hg to it.
C,Hg + C4,Hg = CgHyy
CeHy4 is the molecular formula of hexane.
Thus, hexane is the fourth homologue of ethane.
90. (b)
The given statement is true as electrons are shifted more towards the more electronegative atom.
91. (b)
Hydrides of N, O and F because of the small size and high electronegativity of elements, have ability to form
extensive intermolecular (i.e., between two molecules) hydrogen bonding. Thus, a large amount of energy is required
to break these bonds, i.¢., the melting and boiling points of hydrides of these elements are abnormally high.
92. (a)
From the Faraday's IInd law, we know that

W« Zit, W «

it
*7 796500
or itoc - or electricity o =
Thus, the amount of electricity required for ZnSO,, AlCl; and AgNO5 is in the ratio of 2: 3: 1. (Here, 2, 3 and 1 are the
valencies of metal atom in the given compounds).

Alternatively

In ZnSOy,,

Zn®* + 2e”~  —In
1 mol or 2 Faraday

In AlCl;,

Al3+ +3e” — Al

1 mol

In AgNO3,

Agt +e” — Ag

1imol 1F

Thus, the ratio of amounts of electricity required is 2: 3: 1
93. (d)

Since, Agl is a negatively charged sol, so according to Hardy Schulze law, higher the positive charge on the metal
atoms, more is the tendency of metal atom to cause coagulation of negatively charged colloid.

The order of positive charge is

Nat < Ba?* < AP
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Thus, the order of amount of electrolytes required is in the order

NaNO; > Ba(NO3), > Al,(NO3);

Note In paper, the formula of aluminium nitrate is incorrect. Correct formula of aluminium nitrate is Al, (NO3)5.
94. (b)

5
AH = —nCyAT = —2 X 5 R(225 — 125)

= —5R(100) = —500R
95.(b)
Since, the amine gives white precipitate with benzene sulphonyl chloride which is insoluble in aq. NaOH, so
it must be a secondary amine (i.e., amine having RNHR group).

. Me\ N/\}‘{e . . .
Among the given compound, only | is a secondary amine, so it
H

represents the structure of given amine.
96. (d)
Combination of four amino acid units gives a linear tetrapeptide, in which three peptide bonds are present.

0 H CH,

I | :

H,N—CH, —C—OH + H—N— CH —COOH
0 0

+H,N— CH, —C—OH + H,N— CH, —C—OH

(0]
11 | ||
H,N—CH, —C—N-—CH-~— C—N—CH,
Peptide bond Peptide bond

1 1

—C—N —CH, —C—OH

Peptide bond
(Tetrapeptide)
97. (d)
Among the given gases, N,0, CO, and CH, have the ability to trap thermal radiation but O, does not. That's why it is
not a green house gas.
~ Note O, is the gas, presence of which is essential for life and in absence of which life is not possible.
98. (d)
10~*MKOH = 10~*M[OH~] We know that
[H*][OH ] =1x 10714
[H*] x107* =1x 10714

1x 10714

[H+] = W =1x10"1°M

=~ pH = —log[H*] = —log(1 x 10719)

=10
99. (¢)

mass
Number of atoms =——— X N,
molar mass

X Number of atoms in 1 mole
~ Number of atoms in 4.25 gNH;

4.25 N x4
=——XN, X
17 4

=N,
Number of atoms in 8 g
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0 8 N, X 2 N
=—XNyX2=—
273774 2

Number of atoms in2 g
H, =§><NA><2=2NA
Number of atoms in 4 g
He:%xNAxlzNA

Thus, 2 gH, contains the maximum number of atoms among the given.

100. (a)

S0%~ and SO%~ when treated with BaCl,, give white ppt of BaSO5 and BaSO, respectively.
BaCl, + SO~ — BaSO; + 2CI~

Barium
Sulphide

BaCl, + SO~ — BaS0, + 2Cl~

Barium sulphate
Out of these two, SO3~ is soluble in HCI but SO~ does not.
101. (b)
Eating animal poisoned with mercury (Hg?") causes deformity, known as minamata (minimata) disease which is
characterised by diarrhoea, hemolysis, impairment of various senses, meningitis and death.
102. (a)
H5PO, is the reagent that converts —N3 Cl~. group into H . During this process N, and HCI gases are released.

103. (a)
In DNA, the consecutive deoxynucleotides are linked through phosphodiester linkage.

; .

0
.5CH30 Base-1
3 H H1
H\—4H
0O OH
HO—P=
0O
|
5CH, 0 Base-II
& H H '
H 3 2! H
(l) © OH
HO—f=.Q
A o}
104.  (b)

Aniline is a primary amine (contains —NH, group). When it is treated with chloroform under alkaline conditions, it
results in the formation of a bad smelling compound, known by the name isonitrile or carbylamine. This reaction is
known as carbylamine reaction.
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NH,

+ CHClg+Alc. KOH—>

NC
Aniline
+KCl+H;0
Phenyl
isonitrile
105. (b)

Species with more negative E° (standard reduction potential) generally acts as reducing agent while with less negative
E” acts as oxidising agent. Thus, the overall reaction is
Ag® + Fe?t — Fe3t + Ag
AE°=E° gp —E° ja
= —0.3995 — (—-0.7120)V
=—0.3995+0.7120 V

= +40.3125V
106. (¢)

van der Waals' equation is
a
(p+ﬁ)(V—b) =RT
(for 1 mole)
N .« . a
If a is negligible, p + =D
p(V —b) = RT = pV — pb = RT

pV pb pV _ pb
107.  (a)

In acidic medium, phenol exists in following resonating structures.

LA + +
oH 0—H 0—H
+
O—H OH

P | —

Since, o/p positions are electron rich sites, so electrophile will attack on these site, i.e., hydrogen of these sites get
exchanged by D (deuterium). Hence, the final product of the
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reaction is which is formed as

H
See e
e ﬁj
lh-omd
p-position

108. (a)

Addition of a proton at C? results in the formation of tropylium carbocation (an aromatic species with more
stability due to delocalisation of 7 electrons), thus, it is the most reactive site towards protonation.
Addition of proton at any other carbon atom, interupt in the delocalisation of m electrons by disturbing
planarity of molecules and hence, makes it less stable. Thus, these all are less reactive towards protonation.

Me>_. S

Aromatic

109. (b)

Abstraction of (H,) hydrogen atom results in the formation of 3° allylic carbocation whereas abstraction of
H, gives 2° allylic carbocation (which is less stable as compared to former one). However, abstraction of H,,
gives only a 2° carbocation which is less stable as compared to former two. More the stability of generated
carbocation, higher is the tendency of abstraction of hydrogen.

Thus, the order of decreasing ease of abstraction of hydrogen atoms from the given molecule is

H, > H, > H,
110. (d)
I 2% 150
Degree of dissociation, a = == = — = 0.3
A, 500
Given,
C =0.007M

Hydrofluoric acid dissociates in the following manner
HF —> H" +F~
€ 0 0 Initaly

C-Co Cu Co. At time ¢
=C(1-0a)

Dissociation constant,
_[H*][F7]  Ca-Ca  Ca?
“" [HF]  C((l-a) (Q-a)
On substituting values, we get
~0.007 x (0.3)2 63 x 1073 x 1072

¢ (1-03) 0.7
=9x10™*M
111.  (c¢)
Elevation of boiling point,
a7, W X Ky X 1000
P Mxw

(Here, W and W = weights of solute and solvent respectively,
M = molecular weight of solute and
K, = constant )




f ’%? WEST BENGAL JEE PY
LGP WB JEE 2014 . e g Qs

- edu

On substituting values, we get

or
005_w><0.5x1000
T 100 x 100
_0.05x100x 100 _ )
W= "o5x1000 " °
112. (b)
Molarity

mass X 1000

molecular weight x volume of solution
Molecular weight of ethyl alcohol,
C,H:OH=12X2+5+16+1
=24+ 22=46gmol!
On substituting the values, we get
mass X 1000
0SB M=—F———

46 x 100
0.5x 46
Mass =——=23g
~ Volume of ethyl alcohol required,
_ massofethyl alcohol ~ 23g »
~ “density of ethyl alcohol ~ 115 g/cc ¢
113. (o)

In NF3, N is less electronegative as compared to F but in NHg, it is more electronegative than H . And in case of same
central atom, as the electronegativity of other atoms increases, bond angle decreases. Thus, bond angle in NF; is
smaller than that in NH3 because of the difference in the polarity of N in these molecules.

114. (b)

Age of archaeological sample,

2.303 Ny
t= log( )

k N
(Here, N, = initial activity,
N = remaining activity)
and
0.693
k =

t1/2
0.693 _
~ 57707
2.303 x 5770 15
£T T 0693 Og( 5 )
= 19175.0log 3yr
= 9148yr = 9200yr
115.  (¢)
In XeFg, Xe, the central atom contains, 8 valence electrons. Out of which 6 are utilised with fluorine in bonding (i.e., it
contains six bond pairs of electrons) while one pair
remains as lone pair.
Thus, the total pairs=6+1 =7

( where t;/, = half-life )

1

F
E F
F Xe
F E
F

Hence, its shape is pentagonal bipyramid according to VSEPR theory.
116.  (b,d)
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Given, molecular weight of X = My

Mol. wt. of Y = My and My > My

Root mean square velocities = Cy and Cy respectively
Average KE/ molecule = Ey and Ey respectively

We know that,

Root mean square velocity,

o [T 1

= — m J—
VR M
My

Cx

Cy My

Since My > My
Cxy > Cy

3
KE/molecules = EnRT
3
= Eyxy+Ey+ ERT

3
Further, EX = Ey = EkBT
7. (bye)

For a process to be spontaneous,
ASsystem + ASsur'rounding >0

(AGsystem )T,p <0

(AUsystem )T,V <0

118. (a,b,d)
Since, H,S0, and H3PO, both are strong acids so their presence makes the medium more acidic. The Fe3* ions form
complex, [FeHPO,]*with these acid and hence, the concentration of Fe3* ion reduces which results in lowering in the
formal reduction potential.
119. (a,b,d)
Electronic configurations of cuprous ( Cu't) and cupric ( Cu?* ) ions are as follows

Cu* = [Ar]3d194s°
Cu?* = [Ar]3d%4s°
Thus, electronic configuration of Cu™is more stable but it is less stable because in Cu?* due to its small size the
nuclear charge is sufficient to hold 27 electrons but in Cu*such a condition is not true.
Further, the IInd IP of Cu is not very high as compared to its Ist [P. Consequently a large amount of lattice energy is
released for cupric compounds as compared to Cu*compounds.
120.  (b,c,d)
Both the given molecules contain 6 carbon atoms with an aldehyde group, so these are called aldohexoses. In X, the -
OH attached to second last carbon in on right hand side while in Y it is on left hand side, so X is D-sugar and Y is L-
sugar. X and Y are the mirror images of each other, i.e., these are enantiomers.

Mathematics

121.  (b)
Given equation is

V+1—-vVx—1=+V4x -1

On squaring both sides, we get
x+D+x—-1)—-2yx?2—-—1=4x—-1

> 2x —2yx?—1=4x—-1

= —2yJx?—-1=2x—-1

Again, squaring both sides, we get
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4(x>—1)=4x?>+1—4x

= —4 =41 —4x
= 4x =15
5
= = —
XT3

But, when we put x = Z in Eq. (i), we get

> +1 > 4 > 1
— R [ = X — —
4 4 4
9 1 3 1
= |[—— |== — —_—_—_=
) \l; v5—-1= >3 2
= 1 = 2, which is not true.
Hence, no value of x satisfy the given equation.
122. (c)

Letz=x+1iy
vz 4 z=312 + |z —i|?

= |x+iy|® + |(x — 3) + iy|?
+x+i(y — D|?
=x2+y?+(x—3)2+y?+x?+(y—1)>
=x?+y*+x*—-6x+9+y*+x*+y*+1-2y
=3x2+3y?—6x—2y + 10

1

2
=3(x2—2x+1)+3<y2—§y+§)

) 1\% 20
=3(x—-1) +3<y—§) +?

It is minimum, when x —1 = O andy — = 0

1
=landy=—
x andy = 2
—1+1'
zZ = §l
123. (a)

2x2+1, x<1

Given, f(x) = {4x3 1, x>1

fo " fGdx = fo fedx+ fl s

1 2
= f (2x% + 1)dx + f (4x3 — Ddx
0 1
23 1 [axt T
= [T+x]0 + T—x]l
=§(1)3+1—(0+0)
, +@)* -2 - {()* - 1}]
= S+1+[16-2-0]

_2+15_2+45

-3 -3
47 )

=?squn1ts

124. (b)
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_ 2asinx — sin 2x
lim
x—0 tan3 x
x3  x° (2x)® | (2x)°
sa(s- G+ ) - (x- G G )
- lirr(1) 3 2 3
X— X 5
(x+?+ﬁx +)
3 5
(2a —2)x + (—23—6!1+%>x3 + (25—0!1—%)365 + -
= lim 3
x—0

2
3 X202 a4
x (1 tz et )
Since, it is given that given limit is exist, then

20a—2=0>a=1

125. (¢)

Given, log;o,log,(Vx + 7 +/x) = 0
log,(Vx + 7 +vVx) = (101)°

= log;,(WVx+7++x) =1

> (Vx+7+Vx)=71

> Vx+7+Vx=7

On squaring both sides, we get
(x+7)+x+2x2+7x =49

= 2x—42=-2x*+7x

= x—21=—/x24+7x

Again, squaring both sides, we get
x? +441 — 42x = x* + 7x

= 49x = 441
441 g
= = — =
X 49 X
126. (¢)

Given equation is
dy -1
1+x3)—=+y=g9tan x
( . ) Y '
or it can be rewritten as
dy 1 etan_1 x

E“L (1+xz)y= 1+ x?
It is a linear differential equation of the form of

dy

—~ 4+ Py=

2 TPy Q

h _ 1 d _etan_lx
Were,P—man Q_W

- Integrating factor, IF = e/ Pdx
1
= o T = ptan

127. (d)

Given, VY = cos™1x = Y = (cos™1 x)?

On differentiating both sides w.r.t. x, we get
d -1

y _
— = 2(cos1x) x
V1 —x2

_1x

dx
Again, differentiating both sides w.r.t. x, we get
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= (1—x2)d

dx? Yax Tl
But, it is given
d’y  dy
1-x3)——=—x—= =
1-x )dxz X dx
~C =2
128. (¢)
Lety = 20301

Number of digits = Integral part of (301log,, 20) + 1
= Integral part of [301(log;( 10 + log;02)] + 1
= Integral part of [301(1 + 0.3010)] + 1
Integral part of [301 x 1.3010] + 1
= Integral part of [391.601] + 1
=391+1=392
129. (a)
Given curves are y = x? and x = y?, which is the form of parabola.
v XY
(1, 1)

14

The point of intersection, x = (x
> x=x*=2x1-x3=0

= x=0and1==x3

= x=0andx=1

When x = 0,theny =0
Whenx = 1,theny =12 =1

= The point of intersection is (0,0) and (1,1).
~ Area of shaded region

1
=f (y2 —y1)dx
0

2)2

=flwz_ﬂkh:¢ff_fi

3/2° 3],
(1)?
-

2
=§(1)3/2— 0-0
201 1 "
=37373 Sq units
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130. (b)

Given, f(x) =3x2+1
Let

y=3x%2+1

-1
= 3x2:y—1:>x2=yT

x—1

fre =+ 3

When x € [1,6]
Then,

e B

131. (a)

t 7r+2t 27T+4— t4ﬂ7r
an5 an5 co S

sinE sin — 2n 4—”
=—2+2—2 +4
1 T .
cosg cos - sin &

sinZ sinz—n 4 (cos2 Bir — sin? 2”)
_ 5 5 5 5
= +2 +
cos = cos 2—” 2sin — 2 COS — i
5 5 T§ 95
sin sinz—n 2 (cos2 or_ sin 2”)
_ 5 5 5 5
=—242 +
cosg cosz—n smz—ncos2 2
5 5 5 5
sin% sin? ZTE + cos? 2_77.' — sin? 27‘[]
=— 242
T 2T
cosg cosTsm
A 2n
SINE  2cos5

4 . 2T
cosg sin &

sin% 2 (cos% — sin? %)

B cos & " RN
5 2sin5 cosg
sin® cos? & sin? 1
5 5 5

sinﬂ cos: T

5 5
2T
cos” =
5

inE cos &
SIHSCOSS
— cot™

= CO 5
132. (¢

Given,
fl(x) <5
JD-r@

x—2
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[by Lagrange mean value theorem]|
F-3_,
7—2
= f(7)<5(7-2)+3
f(7) <28
133. (b)
Given, number of elements of 4 and B are p and q, respectively.
- The number of relations from the set A to the set B is 274.
134.  (a)

Given equation can be rewritten as
2

r
X2 ——x+1=0
bq
r2
. tanA +tanB = —
pq

and tanAtanB =1

We know, A+ B + C = 180°

= (A+B)=180"—-C

= tan(4 + B) = tan(180° — C)

tan4 + tan B tan C
> — = —
1 —tan Atan B an
2
r
= 1 ip;l = —tanC
= oo =—tanC = C =90°
Hence, A ABC is aright angled triangle.
135. (b)
Given equation of parabola is
y? =12x
On differentiating both sides w.r.t. x, we get
2y 50
y dx dx y

Since, the normal to the curve is parallel to the line y = 4x + 3.
= Slope of normal curve = Slope of line

y
= 6= 4
> y=-24
From Eq. (i), we get
(—24)% = 12x
= 24 X 24 = 12x
= x =48

~ Normal point on a curve is (48, —24).

-~ Distance from (48, —24) to theline4x —y +3 =0is
4x48+24+3 219

V&2 112 V17
136. (¢)
Given equation of ellipse is
X2 2
A A
144 25

Here, a? = 144 and b? = 25
Now,
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144 12

+12 119 0
= X —
—_— 12 )

= (+v119,0)
Since, the circle with centre (0,+/2) and passing through foci (+v119, 0) of the ellipse.

~ Radius of circle = J(v 119 — 0)2 + (0 —/2)2
=1119+2 =121 =11

137. (a)
Given lines are

On solving above equations pairwise, we get

A(1,—-1),B (g%) ,C(=1,1)

Now,
2 2 2 2
AB = (——1) +<—+1)
3 3
125 26_\/26
“Jd9 9 |9 3

and
CA=J(A+1)2+(-1-1)2
=Vd+4=2V2

Here, we see that AB = BC
Hence, given lines form an isosceles triangle.
138. (a)
Given,

=1 X -1 13 _ E .
sin (E) + cosec (E) == 6))]
113 _

1z Y

12

13 .
Then, cosecy = o o siny =2

Let cosec™
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& cosy=4/1—sin?y

_ | (12)2 _ | 144
- 13/ 169
25 5

— _ = _ —15
T 169 1377 T 13

Eq. (i) becomes,

sin~?! (%) + cos™! (%) = g .......... (i)

We know that
T
sin"10 +cos™10 = >

-~ Both angles of Eq. (i) should be same.
s~ x=5
139. (b)
Given curve is
(7x +5)% + (7y + 3)? = 22(4x + 3y — 24)?
49x2 + 25 + 70x + 49y% + 9 + 42y
A?(16x% +9y? + 576 + 24xy — 144y — 192x)
(49 — 161%)x? + (49 — 94%)y? + (70 + 19224%)x
+(42 + 1442%)y — 242%xy + (25 — 5761%) = 0
On comparing with ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0, we get
a =49 —161%b = (49 —912?),h = —127?
Condition for parabola is ab = h?.

(49 — 161%)(49 — 922) = (—121%)?

= 2401 — 4411% — 7842% + 1442* = 1442*
= 2401 — 122522 =0
s T 2401
1225
s L (49)?
(35)2
= y +49
- 735
= A= +7
 ~5
140. (a)
Given,
- 1 2x+1
fx)=x 5= %
f(2x) = 2x +§
1x +1
= f(2x) = >
and
1 8x+1
f(4x) = 4x+§:>f(4x) =

Since, f(x), f(2x) and f (4x) are in HP.
1 1

D D and ) are in AP.
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1 1

o L _[@'Fen

f(2x) 2
A e

4x+1 2

2 10x+2

= =

4x+1 (2x+1)(8x+1)
> 2x+1DBx+1)=0GBx+1)AEx+1)
= 16x2+10x+1=20x?>+9x + 1
= 4x2—x=0=>x(4x—-1)=0

> x=7 [vx#0]
Hence, one real value of x for which the three unequal terms are in HP.
141.  (¢)
Given, f(x) = 2x2+5x+ 1...... @)
Also, f(x) =a(x+1D)(x —-2)+b(x—2)(x —1)
+c(x—1D(x+1)
=a(x®>—x—2)+b(x*>—-3x+2)
+c(x?—1)
= f(x)=(a+b+c)x?+ (—a—3b)x
+(=2a+2b—c).... (i)
On equating the coefficients of x2, x and constant term in Egs. (i) and (ii), we get
a+b+c=2,-a-3b=5
and —2a+2b—-—c=1
On solving above equations, we get

_ 35b 5 - _ 38
a=-—_,b=gandc=—
Hence, exactly one choice for each of b and c.
142.  (a)
Given, a, 8 are the roots of ax? + bx + ¢ = 0 and a + h, B + h are the roots of px% + gx + 17 =0
b c
a+ﬁ ——E,aﬂ—a
r
and a+h+p+h =—%,(a+h)(ﬂ+h)=5

Now, (@ +h)—(B+h)=a—p
= [(a+h)— (B +h)]* = (a—p)°
S[(@+h)+ @B+ —4@+h)@B+h

= (@ +p)? = 4ap

q> 4r b* 4c

p2 p a? a

q?> —4pr b% —4ac
= p? E
_ b*—4ac _a®
T q*—4pr p?
Hence, the ratio of the square of their discriminants is a?: p2.
143. (d)

Since, a is a root of
x2+3p?x+5¢*2=0
a? + 3p%a + 5% = 0.(i)
and f is a root of
x% + 9p?x + 15¢2 =0
%+ 9p2B +15¢>  =0.....(i0)
Let f(x) = x? + 6p%x + 10g?
Then, f(a) = a? + 6p?a + 10>
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= (a? + 3p%a + 5¢?) + 3p?a + 5¢*
=0+ 3p?a + 5¢? [from Eq. (i)]
= f(a)>0
and f(B) = B?+ 6p?f + 104>
= (B? +9p*B +15q%) — 3p*B + 54°)
=0 — (3p?p + 5q?) [from Eq. (ii)]

= f(B) <0
Thus, f(x) is a polynomial such that f(a) > 0 and () < 0.

Therefore, there exists y satisfying a < y < f§ such that f(y) = 0.
144. (a)

y =mx + c.......(1)

2

Y —4m?-12=0
f—6m?+2m?-12=0
m2(m? —-6)+2(m?—-6)=0
(m?+2)(m?>-6)=0
m2—6=0andm?+2#0
m?=6

= m=+/6

i.e., m = /6 as m is positive slope.
~ From Eq. (i),

23
= X _
y=v6x+ 7
>y = V6 x +/2
145. (a)
Given equation of parabola is
y? = 64x
The point at which the tangent to the curve is parallel to the line is the nearest point on the curve.
On differentiating both sides of Eq. (i), we get

L O L R

ZyZ—i] = 64
= dy 32
dxy
Also, slope of the given line is —g.
4 32
°. —§=7=>y=_24

From Eq. (i), (—24)2 = 64x =>x =9
~ Hence, the required point is (9, —24).
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146. (a)
We know that |z — z;| + |z — z,| = k will represent an ellipse, if |z, — z,| < k.
Hence, the equation |z — z;| + |z — z,| = 2|z; — z,| represent an ellipse.
147. (a)
t _n
Given, £(x) = 23]

2+4[x]?

Since, [x - %] is an integer for all x, therefore m [x - %] is an integral multiple of « for all x.

Hence, tan {n [x — %]} = 0 forall x

Also, 2 + [x]? # 0 for all x

Hence, f(x) = 0 for all x.

Hence, f(x) is continuous and derivable for all x.

148. (¢)

Given, f(x) = asin |x| + be!*!

We know that sin |x| and e!*! is not differentiable at x = 0.

Therefore, for f(x) to differentiable at x = 0, we must have a = b = 0.

149. (a)
. 2, 1\13.
The general term in (ax +%) 1S
1
T — 13C 2 13—1’( )
r+1 r(ax®) hx

— 13Cra13—r X b—r(x)26—3r
For coefficient of x®, put 26 — 3r = 8
= 3r=18=>r=6

T7 — 13C6a13—6b_6x8

= 13C,a7h6x8

! 1\13 .
Now, the general term in (ax - W) is

1 i’
f = B0 @) (=)
— ISCTaIS—T X b—r X (x)13—3r(_1)r
For coefficient of x ™8, put 13 — 3r = —8
3r=21=>r=7
= Té — (_1)7 13C7a13—7b—7x—8
— (_1)7 13C7a6b—7x—8
According to the given condition,
Coefficient of x® in (ax2 + bi)13
X
1 \13
= Coefficient of x78 in (ax — —)
bx?

2 13C.a’h6 = — 13C,q6h7
a’ a®
13 _ _ 13
a’ b® 1
150. (a)

Given, I = foz e (x —a)dx =0
2 2

EN f e xdx =f e adx
0 0

2 4 . 4 . .
Here, we see that [~ e* xdx gives us an area between two curves e*" and x from x = 0 to x = 2. Similarly,

2 4 . . .
fo e* adx gives us a same area, so « should lies between 0 to 2, i.e., @ € (0,2).

151. (¢)
Given differential equation can be rewritten as
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2
y
dy y * (x_z)
ax xR
7 (32)

ay dv

Puty =vx=—=v+x—
= Given equation becomes,
1723('.2
dv vx xqb( x2 )
V+X——=—+—"F 5%
dx x ,(vzxz)

vx¢g 2

X

dv ¢(v?)

~ o' )
ve' (v?) dx
= eD) dv ==

On integrating both sides, we get
1
Elog ¢(v?) =logx +logc,

= log p(v?) = 2logxc,
2
= ¢(?) = (xc)? = ¢ (x—z) = xc
= ¢ y_2 = x?%c[putc? = c]
xz - p 1=
152. (a)
Since, @ and 8 are the roots of
flx)=x>+bx+c
~a+f=—-bandaf =c

f(a+ﬁ):<a+ﬁ)2+b<a+ﬁ)+c

2 2 2
b2
=(~3) +o(-3)*e
b? b? b?
_Z—7+C=—Z+C
Now, 2 = fi(x) = 2x + b
ow, dx—f(x)— x+

At point <a-;8'f(a-;ﬁ)>,

, b b2+
1.€., 27 cl,

dy b
—=2(—-=)+b=
dx ( 2)+

Hence, the slope of the tangent to the curve and the positive direction of x-axis is 0°.

153. (d)

Given function is

f(x)=x?+bx+c

It is a quadratic equation in x.

So, we will get a parabola either downward or upward.
Hence, it is a many one mapping and not onto mapping.
Hence, it is neither one-to-one nor onto mapping.

154. (a)

Given,
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21 (2
cos (—) sin (—) 0
n n
A= [ . (2m 2
—sin (—) cos (—) 0
n n
0 0 1
Now,
2 o (2
cos (—) sin (—) 0
n
AXA= 21T 21 X
—sin (—) cos (—) 0
n
0 0 1
21 21
cos (—) sin (—) 0
n n
[ . (2m 2
—sin (—) cos (—) 0
n n
0 N 0 1
cos® [HJ - sin® (2-“\
n n)
-~ (2q) (zn) (211:] (Zn]
-sm[——-Joos — | —sin| — |cos | —
\ n; n . n
0
cos (—2-—) sin (?_) + sin (le cos (Q_’E] 01
n n % 1;1 n
s n2 -?111) + COSH Lz—’tJ 0
n n
0 1
cos (2 xz—x) 2sin (2_1:) cos (-2—1) of
n n: n
=| -2 sin (—“J cos (2—1[] cos (2 x 2—“) ‘0
n n n
0 0 1 _J
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Similarly,

cos [zh-l X-E—n-] sin (E”"l ® gﬂ] Q
. n . ) n
AR = —sin [2”4 KEEJ cos (2“"1 x?_ﬂ:] 0
.1 I
. 0 0 1
Lo |
100
=0 1 0 =Ff
00 1
and '

A" =| —sin EZH XZ—{E—] cos (2”'2 x-z_ﬂ.] ID
. . i1 )

n
0 0 1
#1
~ A™ = I for any positive integer m.
155. (o)

Total sample space = {B;B,, B,G;,G,B,}
Favourable ways = {B;G;,G,B,}

2
~ Required probability = 3

156. (d)

We know that

(1+x)" = "Cy+ "Cix + "C,x?
+ et CpxT

and

(x + D" ="Cox™ + "Cyx™ 1
+ 0™ 4 4 G,
On multiplying Eqgs. (i) and (ii), we get
(1+x)%" = ("Cy+ "Cyx + "Cyx? + -+ "C,px™)
X (MCox™ 4+ "Cyx™ 1+ "Cox™ 2 + -+ "Cp)
Coefficient of x™ in RHS
= ("C)* + ("C)?* + -+ ("Cy)?
and coefficient of x™ in LHS = 2"*C,

. (nC )2+(nC )2+“,+(n )2_ 2n!
h 0 1 T nlnl
(2n)!
= (€)% + 4 (6" = =
= MC, — 1

157.  (a)
LetS=114+2!+3!+4!+ -+ 11!

Here, we see that from 4! to 11!, we always get a 12 factor, so it is always divisible by 12 .

Now,

1'+2!+3!'=1+2+6=9

Hence, when S is divided by 12 , the remainder is 9.
158. (o)

3 consonants can be selected from 7 consonar

= 7C; ways
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2 vowels can be selected from 4 vowels :
= *C, ways
~ Required number of words
= 7C3 x *C, X 5!
[selected 5 letters can be arrange in 5!, so get, different words]
=35x6x120 = 25200
159. (b)
We know that
1+x)"= "Cy+x"C; +x2"Cy + -+ x""C,
On integrating both sides from 0 to 2 , we get

(1 +x)n+1]2

0

n+1
x2 %3 X1 2
=[x"Co+—="Ci+—= "Co+ -+ nc
[x 0T Ty 2 ntl "
@ ! =2"C, + 2 nC,+ 2 nc
n+1 n+1 0t thg 2
n+1
ne o _
+ +n+ 1 C,—0
2 2 23 2n+1
ﬁInCO'i'?ncl +?n62++n+1 nCn
3n+1 —1
T Tht+1l
160. (d)
xsinl x#0
Given, f(x) = { x’
0, x=0
Continuity at x = 0,
1
LHL = lim xsin—= 0
x-0" X
1
RHL = lim xsin—= 10
x-0%t X
andf(0) =0

~ LHL = RHL = f(0)
Hence, f(x) is continuous for all values of x. Differentiability at x = 0

ol

h) — (0 hsin+

LHD = lim LW =@ _ 2R
h—0 h h—0

e
= hlLT(l)Slnh

1
= —sin (6) = some definite value
Thus, f(x) is not differentiable at x = 0.
Now, f(0) =0and f(1) = 1sin1
~ f(0) # f(1), Rolle's theorem is not satisfy.

Now,
oy S = f(0)
FO==_-v
1sin(1) — 0 ) )
=—71-o0 - sinl =sinl

which lies between O to 1 .

Hence, their exist a real number ¢ € (0,1). Hence, Lagrange's mean value theorem is satisfy on [0,1].
161. (¢)

Since, a, b and ¢ are in GP.

~ b? =ac
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Given equation is

(log, a)x? — (2log, b)x + (log,c) =0

Put x = 1, we get
log, a — 2log, b +log,c =0

= 2log, b =log, a + log, ¢

= log, b? = log, ac

= b? = ac, which is true.

Hence, one of the root of given equationis 1 .
Let another root be a.

2log, b log, b?

log,a log.a

~ Sum of roots, 1 + a =

_log.ac

"~ log.a

_ (log, a +log, c)

h log, a

_logec l

" log,a 08a €
Hence, roots are 1 and log, c.
162. (a)

Let D denotes dancing, P denotes painting and S denotes singing.

n(DUPUS) =265,
n(S) = 200,n(D) = 110,n(P) = 55,
n(SnD)=60,nSNP)=30
and n(DNPNS)=10
" n(DUPUS)=n(D)+n(P)+n(S) —n(DnP)
—n(PNnS)—nSND)+n(DNPNS)
265 =110+ 55+ 200 —n(D N P)
= 265=285—-n(DNP) —30—-60+10
> n(DNP)=20
~ Only person who like dancing and painting
=nDNP)—m(DNPNS)
=20-10=10
163. (¢)

2
Given function is y = 3sin ( /% - x2>

Here, domain is [O, %]

When, x =0
Whenx =2,Y = 3sm< i nz)
4 16 16
= 3sin(0) =0
Hence, range of given function is [0,%].
164 (@

2
cos(t?)dt 0
lim [ ]
x—0 xsin x 0
_cos(x*) x2x L
= lim —————— L'Hospital'rulr
x-0 sinx + xcos x
2[cosx* — xsin(x*) x 4x3

= lim _ L'Hospital'rulr
x—=0 COSX + COSX — XSInx
2[cosO—-0] 2 L

=cosO+cosO—O_1+1
165. (d)
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Given, f'(4) =5

kd"

Now,
o f® - FG)
im——~
X2 x—2
_ 0—f'(x*)-2x
=lim ———
x—2 1
_ —f'(4)-2%x2
- 1
=—-(05B)x4=-20
[% form |
166. (¢)
We know that

sinnt =0,Vn € N

=y sn (1) < sin () i ()
sin\720) = 5107320/ * 51720

n=1

N (3'n)+ ) (4'n)+ (5'n>
sin 720 Sin 720 sin 720

T (6!n)+ s (720'n)
sin Sin 720

= sin (77;0) + sin (37;0) + sin (120) + sm(
720'n)

720
Here, we see that after five terms of the above series all angles are multiple of 7, i.e., sin nm, so all further values are
Zero.

~ E =sin (77;0) +sin (37;0) 2 B0 (172TO)

+sin (;0) + sin (g)
167. (b)

1 00
Given,/ =0 1 0

0 0 1
Then, det(l) =1
If we take I as
0 1 0]

+sin (g) +sinmw + -+ + sin(

A =[1 0 0

0 01

Then,
det([l) =-1
Similarly, there are four other possibilities,

1 0 00 0 1
0 1],|1 0
0 0l L0 0

0 07 [0
[0 1] ) [0 0
1 0 011 0 O

who will give a determinant either -1 or 1 . Hence, there are six distinct choices for P and det(P) = +1.
168. (b)
Given expression can be rewritten as

201 -0 x 27 (1~ ;)_1

=[1+x+x>+x3+-]

1)+ @)+ +]

(=3 e ]
_ O O
—_

e—
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= Coefficient of x3 in the above expression is
2

JERERCE

~ 31+2+4+8]_15

8 8

169. (b)
Given,

x 3, 7 ., 15,
f(x)—ﬁ+ix +§X +IX + .-

4

_ (21 - Dx N (22 — 1)x? N (23 —1)x3 N 2% - 1)x3

11 2! 3!
2x  (2x)%2 (2x)® (2x)*
Tttt tta T

B x x% x3 x*
=-\gtatytat

2!

1 2 3! 4!
x xZ 3 4
= —(1+-+5>+=+=—+.

f@) = e — e
When we put x = 0, we get
f(O)=e®—e®=1-1=0
Hence, exactly one real solution exists.
170.  (¢)

Let5=1+i+ﬂ+ﬂ+§+...
2! 3! 4! 5!

Again, letS; =14+8+4+214+40+65+4+ -+ T,

and
S1=4+1+8+21+40+---+T,

0=1+7+4+13+19+25+--—T,
T,=1+7+4+134+19+ 25+ -+ nterms

= 2[2(1) + (n = 1)6]
=n[l+3n—-1)] =n@Bn-2)

n(3n—2
Szi}i__g
n!
_ 3n—2

- (n—1)!
B 3n—3+1
_Z (n—1)!

S=Z (n—32)!+z (n—11)!

=3e+e
=4e
We know

2<e<3
8<4e<12

> 8<S5S<12
171. (o)

We have,

2 3 4
2x  (2x)°  (2x) +(2x) <

3!

x* +
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nV2 —1<[nV2] <nv2 [ x—1<[x] < «]
:>\/§—%<[n\/§]S1

-~ By Sandwich theorem,

lim (\/E—l)=\/§

n—oo n
172. (¢)
Given, f'(0) = 1 and f''(0) does not exist. Also, given g(x) = xf'(x)
g ) =xf"(x0) + f1(x)
Put x = 0, we get
g'(0) = 0f"(0) + f'(0)
=0+1=1
173. (b)
Given, z; # +1

Since, z, and z; can be obtained by rotating vector representing through 2?” and 4?1:. Respectively

Z =Ziw
and z3 = z; w?
212,73 =2y X Z10 X Z;w?
=z3w?
= 7] [+ w0 = 1]
174. (a)
Since, z,, z, and z3 are the vertices of an equilateral triangle, therefore
|2y — 75| = |z, — 23]
=lz3—z| =k
Also,
a= l(\/§ + i)
2 1 1
= |a|=§\/m:§x2=1
Let
A=azi+fp,B=az, +f
and
C=azz3+p
Now,
|AB| = |az; + B — (az; + f)I
= la(z; — z,)
= |a|lz; — z|
= |1{lz; — z|
= 1]z, — z|

=lz; —z1| =k
Similarly, BC = CA =k
Hence, the points az; + B, az, + § and az; + S are the vertices of an equilateral triangle.
175. (a)
Given curve is
y = (cosx + y)*/?
On differentiating both sides w.r.t. x, we get
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dy 1 . dy
| -
dx 2(cosx +y)l/2 ( sinx + dx)
. dy
_ (—smx + a)
= —Zy
dy . dy
:>2ya = —sinx + ax

d
= 2y — 1)% = —sinx

Again, differentiating both sides w.r.t. x, we get

d*y dy( dy
2y — 1)W+E<2E) = —cosx
d*y dy/_dy
= (Zy— 1)@4‘&(2&) +cosx =0
176. (b)

Given equation is
1+z+2z34+2z*=0
= (1+2)+2z3(1+2)=0
> (1+21+z3)=1
= z=-1,z3=-1
> z=-1,z=-1,—w_— w?
Hence, roots are in cubic roots of unity.
Hence, these roots are the vertices of an equilateral triangle.

177. (a)

z a3sin(B — C)

= Z k3sin3 Asin(B — ()
_a b . k]
" sinA  sinB  sinC

- Z k3[sin? Asin(B + C)sin(B = C)]

1
k3 [{sin2 A X 2 (cos2C — cos ZB)}
1
+sin? B x > (cos 24 — cos 2C)

1

+sin? C X 5 (cos 2B — cos 2A)]

k3
= [sin? A(1 — 2sin? C — 1 + 2sin? B) +
sin? B(1 — 2sin? A — 1 + 2sin? C)
+sin? C(1 — 2sin® B — 1 + 2sin? A)]

k3
=5 [—2sin? Asin? C + 2sin? Asin? B
—2sin? Bsin? A + 2sin? Bsin? C
—2sin? Csin? B + 2sin? Csin? A]

k3
2
178. (a)
Given, a and f3 are the roots of x2 —x — 1 = 0

at+p=1

and af =-1

[0] =0
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Now, consider option (a),
Sp+Sn-1 = Shi
Putn = 2, we get, S, +S5; = S3
(@4 B+ (a+p) =a+p3
[ S, =a™+ B", given ]
= (a+p)? —2af + (a+p)
= (a+§)° —3af(a+p)
= 12-2(-1D)+1=13-3(-1)(1)
=2 —-14+2+1=1+3
= 4 = 4, which is true.
179. (o)

Required probability
12

= 12C2 X 1062 X 862 X 662 X 4C2 X 2C2 X (g)

121 10! 8! 6!

= X X X
100 2! 8Ix 2! 61x2  4lx 2!
12!

~ 26X 612

180.  (d)

Sum of roots, « + f = —p and af§ = q
(@4 B3 =(a+B)? —3aB(a+p)

= (—p)*® = 3q(-p)
= —p> + 3pq

and a* + a?p? + p* = (a* + B*) + (ap)?
= (@® + f?)? - (ap)?
= [(a + B)? — 2aB]* — (aB)?
= [(—p)* — 2q]* — 3(9)*
= [p? — 2q]* — 3¢?
=p* —4p®q +4q* - ¢*
=p* —4p®q +3q*
= p* — 3p?q — p?q + 3¢*
=p*(p* —3q) — q(p* — 3q)
= @* - q)(P*-3q)

181.  (a)

Given, differential equation is

d 1
dy, vy _

dx xlog.x x

It is a linear equation of the form
4y + Py =

o Ty=e

where

P = ! dQ = !
~ xlog, x and Q Cx
-~ Integrating factor, [F = e

— ¢ TMogx™*
= e!9800ge )
=log, x
~ Solution of differential equation is

1
yxlogex=.[ ;logexdx

log, x)?
ﬁyxlogex=%+C ......... )
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When y = 1 and x = e, then

2
1Xlogee=M+C
1
= 1=E+C
1

On putting C = % in Eq. (i), we get

(logex)* 1

y X log, x = > >

=2y =log, x +

182. (¢)

Given, f(x) = max{x + |x|, x — [x]}
2x, x=>0

{x —[x], x<0

log, x

f: f)dx = fog x — [x]dx + J:; 2xdx

0 3
=3f (1+x)dx+2f xdx
1 0

[+ x — [x] is a periodic function at x = 1]
3|+ ] +2 H
= X —_— —
5 2], 21,

- 1
=3 0—0—(—1+5)]+32—0

—3-1]+9—3+9

2 2
21

183. (a)

Xo={z=x+iy:|z)? <}

={x2+yzsl}

n

Given,

X ={xF+y* <13,
1
XZ - {Xz +y2 SE}
1
X3 == {Xz +y2 S_}
3
Hence, Np=; X, is a singleton set.

184. (¢)

We know that in a Lagrange mean value theorem there exist ¢ € (a, b) such that
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_fb)—f(a)

B b—a

_ f(h) —cos0

~ h-0

cosh —cosO0
h—20

_cosh—l

f'©
f'(6h)

= —sin(fh) =

h
[+ f(x) = cosx]

(1)

h
[neglecting higher power of h ]
h2
= —sin(6h) = —=

185. (a)

Let equation of hyperbola be
X2 y?
Pl
a? b?
Given, foci, (£8,0) = (+ae, 0)
= ae=28

2b?
and length of latusrectum = 2

2b?
24 ="
a
= b%?=12a
~ From Eq. (ii),
a’e® = 64
, [a* + b?
= a > = 64
a
= a’? + b? = 64
= a’+12a = 64
= a’+12a—-64=0
= a’+16a—4a—-64=0
= a(a+16)—4(a+16)=0
= (a+16)(a—4)=0
=

a=4

[+ a cannot be negative |
On putting a = 4in Eq. (iii), we get
b?=12x4 = b? =48
~ From Eq. (i),




— edu

f ’%? WEST BENGAL JEE PY
‘(GP WB JEE 2014 . 2 g Qs
2

x? y

16 48 !
=3x2—y2 =48
186. (¢)
Let, E; = Student does not know the answer E, = Student knows the answer and E = Student answer
correctly.
P(E))=1-p,
P(E;) =p

p(g) = randr () =5

E) - MYN\E) TS

= The probability that student did not tick the answer randomly
= The probability that student tick the answer correctly

P(E)P ()

B P(E,)P (E%) + P(E,)P (EEZ)
p(1)

(1-p)g+p(D)

_ P __op

T 1-p+5p 1+4p
187. (c)5
Let Zg =60
2nr = 360 + 460
40 = 2nr — 360
sin40 = sin(2nr — 30)
sin46 = —sin 360
2sin 20cos 20 = —[3sin O — 4sin3 0]
2 X 2sinOcos 8(2cos? 0 — 1)
= —3sin 6 + 4sin3 9
= sin6[8cos3®6 — 4cosh + 3 —4(1 —cos?6)] =0
= 8cos36 +4cos?f —4cosf —1=0
Thus, cos 27” cos 477T and cos 677T are the roots of the above equation.

L8 uul

) 21 4 4 4 é6n _ 1
-cos7 Cos7 COS7— >
188. (d)
. __ (m/2 cosx
Given, M = fo D)
™/% sin xcos x

d N= ——d
an .[0 (x+1)2 X

T/4 1 sin2x
= N=f d
0

2+ 12
dt
Put2x=t:dx=7
/2 sint
N=/, ¢ 2
4(5+1)
_fn/z sint
0 (t+2)?
_fn/z sinx N
0 (x+2)?
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/2 1
M—N:fo C0511de3€
sin x 1%/? sin x sinx
= [ — fT’-'/Z — d.x —_ dx
x+ 21 0 (x +2)? (x +2)?
LT
_siny 12
_%+2_ﬂ+4_n+4
189. (d)

Given relation is defined as OR¢ such that sec? § —tan? ¢ = 1
For Reflexive
When 6RO
sec’f —tan?6 =1
= 1 = 1, which is true.
Thus, it is reflexive.
For Symmetric
When 6R¢
sec’f —tan?¢p =1
= (1+tan?6)—(sec’p—-1)=1
= 2+tan’f —sec’p =1
= sec’¢—tan’0 =1
= ¢RO
Thus, it is symmetric.
For Transitive
When 6R¢p and ¢pRy, then
and
sec’f —tan’¢p =1
sec?¢ —tan®y =1
Now, 6RY
Then,
sec’f —tan?yY =1
= sec’f —tan’YP+1=1+1
= sec’f —tan’yP +sec’¢p —tan’p =1+1
= OR¢ and pRY
Thus, it is transitive.
Hence, it is an equivalence relation.

190. (a)
We know that
AM = GM
Zsinx 4 pcosx
> lzsinxzcosx
2 =
= Zsinx 4 pcosx >2 lzsinx+cosx
. sinx+cosx
= 25X 4 2C0SX > 2 % 27 2
sinx+cosx

= psinx 4 2c0sX > 21+ 5
But sin x + cos x = v/2sin (x + %) > —\2
. V2
s 2sinx 4 ocosx > 21—7
1
= sinx 4 ge0sx > V3, vx € R
1

Hence, minimum value is 2 7=.
191. (d)

Let the relation defined as

R ={(A,B):B = PAQ™ '}
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For reflexive
A=IAI"1
= (4,4A) ER
= R is reflexive
For symmetric
Let(A,B) ER
. B = PAQ?
BQ = PA(Q™'Q)
BQ = PA
P Y(BQ) = P 1P(4)
P7l1BQ =A
(B,A) ER
= R is symmetric.
For transitive
Let (A,B) ER,(B,C) ER
Then, A = PBQ 'and B = RCS™?
= A=PRCS™1Q7!
= A=(PR)C@QS™
= (4,C)€ER
= R is transitive.
Hence, R is an equivalence relation.
192. (a)

Caselleta = wand B = w?
302

302
=) D"
n=0
11— w4+ of — 08+ w8 — 0l 4 @12
4o g 600 _ /602 4 604
=l-w’+tw—-1+w?—w+1+--
=0++1—-w’+w
=—w?—-w?=-20?["1+w+w?=0]

CasellLeta =w?and f = w
302

LS = Z (-1 <%2>”

n=0

L R

302
= D)

n=0
=l-w+w’-0d+0*—0’+w0®—--
— 1300 _ 301 4 302

=l-w+w-1+w—-—w?+1

—t 1l —w+ w?
=0+-+1+w?’—w
=-—w-—w=—2w

193.  (b)
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Let

S=1+10+21+34+49+ - +1t,
S=1+10+21+34+ - +t,
0=14+94+11+13+ 15+ — 1t

St = 149411413415+~ (n—1) term ]
n—1
=1+[T{2><9+(n—2)2}]

=1+n-1)[9+n-2]
=1+(n—-1)(n+7)

th, 1+(n—1D)(n+7)
Tal n!

*tn

1+ (m-D(+7)
B n!
_1+n®+6n-7 n*+6n-6

n! n!
n 6 1

(n—1)!+(n—1)!_ﬁ
n—1+1 6 1
-1 "T=D

1 7 1
m—2) =1 m

1 7 U _y
-2 =1 ml

s~ limy et = limy, L

194. (b)

Let time taken from point 4 to P is t.

When a particle moving from point A4 to P, using first equation of motion
v=u+at

When final velocity is v; and time t,, then

vi=u-+tat
= Vi —U=at e s e e e e eees (D)
When final velocity is v, and time T /2, then
Vy=u+—...... (ii)

When a particle moving from point P to B using first equation of motion
v=u+at
When intial velocity v; and time T — ¢, then

0=v,—a(T—1t)

= v; =al —at .......... (iii)
When initial velocity v, and time g, then
0=v,— ﬂ
)

aT
= v, =7:>aT=2v2
~ From Eq. (iii),
v =2v, — (v —u)
[from Egs. (i) and (iv)]
= 2v1 =2v,+u

u
= 171 = 172 + E
. Vg > U,
195. ()

- Required probability
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52X 51 x50x%x49 x48
5X4x3x%x2x%x1
13x6x12x%x4

T52x51x10x49 x 2
6

4165
196. (a,d)
We know that u(x) and v(x) are two independent solutions of the given differential equation, then their linear
combination is also the solution of the given equation.
Here, we see that y = 5u(x) + 8v(x) is a linear combination and y = ¢ {u(x) — v(x)} + c,v(x) is also a linear
combination of two independent solutions.

197. (a)
Given, y = [|sinx| + |cosx|] and x? + y? = 10 We know that (|sin x| + |cos x|) € [1,/2]
Ly = 1
The point of intersection of given curve is
x2+1%2=10
= x?2=9
= x =413
=~ Point of intersection is (£+3,1)
Now,
x2+vy2=10
= 2x+2 4y =0
x ydx B

dy  x

dx y
At point (—3,1)
@ _3_ 3= =3
dx 1 =

Slope of liney = 1ism, =0
-~ Angle between two curves is

my; — My
tan = ——— =3
1+mym,
6 = tan"1(3)
198. (a,d)

Given,

[Fl1—t|dt, x>1
foo)=1"° L (i)

X —=, x<1
2
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X

Now, for x >1,f |1 —t|dt
0

:fol(l—t)dt+£x(t—l)dt

-]+
2o 2 1
1

x? 1
1 x? 1
=E+7—X—E+1
xZ
=>7—x+1

~ Eq. (i) becomes,

X
7—X+1, x>1
Fo=1%

-, <1
X B X

Continuity at x = 1,
LHL = lir{l f(x)
x-1"

= tim ( 1)—1 =

T2/ T2
RHL = lim f(x)

x—-1%

x2
= lim <——x + 1)
x-1\ 2

_1 1+1—1
2 2

and
1 1 1 1
fH=1-5=5
~ f(1) = lim f(x) = lim f(x)
x—1~ x-1%
Hence, f(x) is continuous at x = 1.
Differentiability at x = 1,

fA-n-fO
1m

LHD=;HO -
1 1
i (1—’1)—7—(1—7)_1. —h _
= h —h TR0 —h
1+h)—f(1
RHD = Jim L&D =/
h—0 h
2
%—(1+h)+1—(1—%)
= lim
h—0 h
2
' H}12—+2h_1_h+1_%
= Jm h
1  h? 1
s+—+h—h—5
=lim2 2 2
h—-0 h
h2
=lim—=0

h—0 2h
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Hence, f(x) is not differentiable at x = 1.
199. (d)
Centres and constant terms in the circles x? + y2 =5 = 0,x2 + y2 —8x — 6y + 10 = 0 and x% + y% — 4x +
2y — 2 = 0are C}(0,0),¢; = —5, C5(4,3),¢c, = 10 and C4(2,—1),c3 = —2
Also, centre and constant of circle
x2+y2+2gx+2fy+c=0
is
Ci,(—g,—f)andc, =
Since, the first circle intersect all the three at the extremities of diameter, therefore they are orthogonal to
each other.
2(g19: + fifz) =ci+c
2[=9(0) + (=) =c—5
= c=5
2[~g®) + (=B =c+10
—2(4g+3f)=5+10

15
49 +3f = —— .. ()
and 2[-g(2) + (=)(-D] =c—2
= 2[-2g+f]=5-2
I €1}
= 29+ f=—7-——">=
On solving Egs. (i) and (ii), we get
9 12
f = —E andg = —E
_-9, 12_27
f9=1*"10" 25
-9
and 4f =4x 10
= 4 —_36
f= 10
= 4f = 3g
200. (c.d)
Given, P(4) = 0.7 and P(B) = 0.6
We know that

P(ANnB) < P(B)
P(ANB) <06....(1)
From Booley's inequality
n

P(NLy 4D = ) P(A) = (n—1)
i=1

~ PANB)=[(P(A)+P(B)—(2-1)]
= P(ANB)=[0.7+0.6—-1]

= P(ANB)>=03.....(i0)

From Egs. (i) and (ii), we get
03<P(ANB)<0.6

Hence, options (c) and are (d) always incorrect.




